ABSTRACT
INTRODUCTION
Electronic portfolios have become a part of many programs in colleges of education. Electronic portfolios are typically based upon national or state professional standards, and are used as a way for students to demonstrate that they have met these standards through their program of study. Because portfolios are repositories of student work, they are often called upon to serve program evaluation purposes. However, institutions of higher education are finds that for electronic portfolio systems requires to be engaged in complex planning and implementation processes to be used successfully for program evaluation. This study attempts to identify the steps in successful implementation of electronic portfolios within several schools of education. By learning from past experiences with electronic portfolios and by studying the steps other institutions of higher education have taken toward implementation, it is more likely that working electronic portfolio systems can be developed.
Portfolios have many important purposes within a college of education or program of study. Richard Stiggins (2005, p. 320) describes a student portfolio as "a collection of student work assembled to provide a representation of student achievement that is a function of the context, the purpose for assessing and communicating, and the learning targets" (goals and objectives) that are being assessed. describes portfolios as doing more than showcasing student accomplishments. They provide a rich picture of student work that documents growth over time. Mary Diez (cited in Gibson & Barrett, 2002 ) describes the portfolio as the mirror, the map, and the sonnet of a student's life. The benefits to students can include opportunities for increased learning effectiveness as well as opportunities to model professionalism. They can use their portfolio to demonstrate employmentrelated skills, as well as disciplinary expertise, and are better prepared to seek national certification (NBPTS).
Portfolios promise a viable alternative to current, highstakes testing, which focuses education on test-taking rather than teaching and learning. Through the use of portfolios, colleges of education give training for students t o d e m o n s t r a t e t h e i r o w n l e a r n i n g a n d accomplishments, and are using this documentation for program evaluation purposes.
Implementing electronic or web-based portfolios is complex and difficult for any institution. Organizational structures and processes must be in place to provide portfolio systems that can manage input from multiple users as well as huge amount of data. Love, et. al. (2004) noted that authentic data must come from the collaborative work of students, teachers, and administrators. The best systems have methods for converting data into information for purposes of analysis, and can provide formative as well as summative feedback. Jafari (2004) discusses the "challenges in order to turn an electronic portfolio concept into a working system" (p. 38) and defines several steps to develop the system: conceptual design (functional and technical requirements), software design (human and computer aspects), and implementation plan (business plan, daily operation, and software upgrades).
This study examines the process of electronic portfolio implementation in seven different colleges of education in order to identify steps in the implementation process. changes that were necessary during the implementation process and the reasons for those changes; and 5.
internal and external environmental factors that presented challenges. A detailed analysis of each case study was also conducted to determine the types and nature of the technologies used to support electronic portfolio systems.
What were the purposes defined for portfolios?
Each of the seven schools in this case study had a paperbased portfolio process in place before they moved toward adoption of electronic portfolios. Paper based portfolios served a range of purposes. Most common among them in schools was the need to provide evidence of student achievement of professional standards; so that students could gain licensure and/or employment. Evidence of student achievement was also needed by each institution for program evaluation and accreditation.
Following is a list of the purposes for paper portfolios as identified by the seven institutions of higher education taken for research:
· Storage space for student work samples, artifacts, multimedia files, digital video files, etc. However, faculty experiencing students' electronic portfolios have noted easier navigation and substantially lighter portfolios to transport. In addition, faculty notes that electronic portfolios can be easily duplicated, stored, shared, and used as models for other students.
What roles the other factors played on the adoption of electronic portfolios?
In each of the schools, the need for evidence of student 
What are the steps involved in the implementation of an electronic portfolio system sufficient to address all important assessment purposes?
Cross case comparisons identified eight design steps in an electronic portfolio system that each school had put in place to ensure that electronic portfolios could be used for all identified purposes, including program evaluation.
Those design steps are listed below:
Design
Step 1: Defining the purposes for ePortfolios
Step 2: Defining the goals and standards to be assessed via ePortfolios. Multiple sets of standards were typically identified by the schools of education in this study.
Step 3: Curriculum mapping -matching goals and standards to the requirements of a program of study, by course, by licensure area, or for the whole program of study.
Design Step 4: D e t e r m i n a t i o n o f t h e e Po r t f o l i o
technologies to be used.
Design
Step 5: Descriptions of portfolio requirementsinstructions providing information about the role of students in the portfolio process, as well as the types and nature of artifacts to be included.
Step 6: Assessment systems for portfolio artifacts. Assessment methods need to be defined for evaluation of student work and for determining whether students have met goals, standards and/or licensing requirements.
Step 7: Program evaluation systems for data gathering, data aggregation, and analysis.
Step 8: Using data to provide feedback for improving teaching, learning and program design.
The methods each school used to implement these components were examined and the technologies used by each school were identified. Below is a discussion of how the various schools made these Design steps operational:
Design Steps 2 and 3 -Standards identification and curriculum mapping.
Program evaluation for NCATE, TEAC, or regional accreditation agencies became the most important purpose for each of the seven schools studied. The program standards each of these accreditation agencies used for evaluating programs, pushed development of a "culture of evidence" with its basis in sampling student work across an entire program of study.
Electronic portfolios were found to be valuable for this purpose.
Each of the schools in this study found it necessary to start the ePortfolio design process by aligning their courses and programs of study with a wide range of standards. BHSU: Students create a web based portfolio (Front Page was used by the researchers at this point) but they do not to publish it, except on the campus intranet. Students save their portfolio information on a CD or put it on a USB drive so that they can take their portfolio with them when they complete graduations. If they transfer, they can also take their information with them. Once decisions regarding the technologies to be used were made and portfolio requirements were defined, most schools found that they needed to provide support to help faculty and students to gain necessary technical expertise and master the portfolio process. Technical support was designed to help both faculty and students to understand the various purposes of the portfolio, the portfolio process, and how to use the technology.
Design Step 6 -Assessment systems for portfolio artifacts
In all cases examined, a portfolio assessment process needed to be put in place. Issues that were addressed and continues to be, a challenge to determine the best way to collect feedback from these external sources. It is even a challenge to determine the most meaningful information to collect from this audience.
Design Step 7 -Program evaluation systems for data gathering, aggregation, and analysis:
Decisions had to be made by each of the schools regarding how data gathered through the use of electronic portfolios would be used for program evaluation. The tools and methods for data collection, aggregation and analysis had to be determined, and a process of analysis described and initiated. Technical training and support were also needed to ensure that the portfolio data collected could be aggregated and analyzed. Defining the goals and standards to be assessed via ePortfolios.
NLU:
Multiple sets of standards were typically identified by the schools of education in this study.
For Program evaluation purposes, ePortfolios needed to provide data that would allow schools to meet NCATE, TEAC, and/or the standards adopted by regional accreditation agencies. ePortfolio assessments needed to include evidence that teacher candidates met state professional teaching standards. EPortfolio assessments also needed to include evidence that teacher candidates could effectively teach state curriculum standards to their students (K-12 standards).
Design
Step 3 Curriculum mapping -Matching goals and standards to the requirements of a program of study, by course, by licensure area, or for the whole program of study.
All standard sets to assessed through an ePortfolio process needed to be analyzed to identify required competencies. "Standards crosswalks" or matrices to show relationships between sets of standards were developed. Course syllabi were examined to identify assignments, activities, and performance tasks demonstrating standards based / required competencies for each course in a program of study, and for an entire program of study. Many of the programs selected a set of required assignments and performance tasks to be included in the ePortfolio. These assignments were those that demonstrated important or required competencies. The result was a "Directed" ePortfolio in which students were not given total freedom to choose the artifacts to be included their ePortfolio (though in most cases students could add artifacts beyond those that were required).
Step 4 Determination of the ePortfolio technologies to be used.
Most schools went through a process similar to the steps identified here. Evaluate the school's technology infrastructure.
? Consider financing and budget for ePortfolio implementation and maintenance.
? Preview ePortfolio systems.
? Conduct trials using several selected ePortfolio systems.
? Review technological requirements of preferred systems. ? Consider technical implementation and support. ? Gain consensus on one ePortfolio system based upon design, and implementation requirements. ? Consider reporting systems reporting systems must provide access to important ePortfolio data for: students, faculty, academic programs, and for the institution as a whole. ? Consider security issues for all ePortfolio information and data.
Design Step 5
Descriptions of portfolio requirements instructions providing information about the role of students in the portfolio process, as well as the types and nature of artifacts to be included.
Faculty defined ePortfolio requirements by creating written task descriptions or templates for selected course assignments and performance tasks. Faculty defined additional ePortfolio design criteria -identifying extraneous features such as neatness, organization, graphics, and other required components Professional development for faculty in all aspects of the ePortfolio system became critical at this point in the implementation process. Faculty technology skills were an important consideration in the choice of technologies to be used and in the types of professional development necessary. However, professional development needed to be made available on a long-term and on ongoing basis. Students must also be provided with training on the ePortfolio system on a long-term and on ongoing basis
Design
Step 6 Assessment systems for portfolio artifacts.
Assessment methods needed to be defined for evaluation of student work and for determining whether students have met goals, standards and/or licensing requirements. Responsibility for assessing student ePortfolio work needed to be defined, particularly responsibility for final ePortfolio evaluation.
Design Step 7
Program evaluation systems for data gathering, data aggregation, and analysis.
How ePortfolio data would be used for program evaluation was determined by: ? Determining what data from ePortfolios to gather ? Defining a process for gathering data. ? Determining the relationship of ePortfolio data to other data sets including: State teacher test performance, Student grades in their program of study, Student teacher or practicum evaluations, Decisions were made about who would aggregate and evaluate data. Faculty and/or staff needed to be identified who would maintain, aggregate and analyze assessment data and keep assessment records necessary for program evaluation purposes.
Design Step 8
Using data to provide feedback for improving teaching, learning and program design.
Data was used to provide feedback for improving teaching, learning and program design. Effective and efficient methods needed to be determined for using the ePortfolio system as tool for conducting program evaluation that results in program improvement. ePortfolios needed to be made efficient enough for gathering data to help answer questions such as:
? "What do I need to do to help this student get to this standard?" ? "What changes should I make in this course?" ? "What changes need to be made in this program of study?" shows how many students are "below", "meeting", and "exceeding" program expectations. UV: An online tool is allowing faculty to collect assessment data from each of the 16 teacher preparation programs.
UMD:
These data sets include GPA, Praxis Scores, and a PADA (Professional Attitudes and Dispositions Assessment) which is completed by faculty as well as student. The university will be linking student ePortfolio artifacts and reflections into the data collection system so that they can demonstrate student performance outcomes.
Design Step 8 -Using data to provide feedback for improving teaching, learning and program design
This last step in an ePortfolio process is focused upon program improvement. There was general agreement among participants in this study that it is only when eportfolios provide information that faculty can use for improving the quality of courses and programs of study, that a feedback loop will be completed, ensuring high quality programs. It is only when such a feedback loop is in place, that all the national and state efforts of developing and implementing professional standards will produce highly effective teachers. Despite this understanding, data collection and aggregation was the final step described for most schools in this study. None of the case studies provided a clear, step-by-step description of how data analysis led to program evaluation or program improvement.
UMD:
The electronic portfolio component is considered one measure of student achievement of standards and is used with their Performance Based Assessment System for program evaluation. However, the report did not include a description of a process that made use of data sets to determine program effectiveness Valdosta: Portfolio assessment is used to provide evidence for accreditation as well as for internal evaluation of its programs. LiveText is able to provide aggregate data needed for both internal and external evaluations. However, there is no description of how that data is used to improve teaching and learning was included in the report.
NLU: An assessment committee gathers data from
LiveText on how many students are meeting standards.
LiveText is able to provide aggregate the student achievement data needed for the state and NCATE accreditation programs. Again, however, there is no feedback system described that moved from data collection to the kinds of analysis of data that could be used for improving teaching and program design.
Lesley:
The ePortfolio system used in two programs does not provide for data aggregation or analysis, and therefore does not support any program evaluation process. However, the university is working toward adoption of a system that will be more effective for these purposes.
Two schools are using evaluation of students' electronic portfolios rather than aggregated data to improve their programs of study. 
